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We claim: 

1 . A method for modifying plasticity or aiding restoration of function in the nervous 
system of a subject comprising the step of: 

administering a plasticity-modifying agent to a subject in need thereof, wherein 
the agent is administered either alone or in combination with one or more additional 
agents in an amount effective to modify nervous system plasticity, wherein the 
plasticity-modifying agent modulates a gene or pathway that is differentially regulated 
in at least a portion of the nervous system of an individual subjected to a plasticity- 
modifying condition. 

2. The method of claim 1, wherein the condition is a neurodevelopmental disorder. 

3. The method of claim 2, wherein the neurodevelopmental disorder is selected from the 
group consisting of autism, Rett Syndrome, Fragile X syndrome, tuberous sclerosis, or 
autism spectrum disorder. 

4. The method of claim 1 , wherein the condition is a neuropsychiatry disorder. 

5. The method of claim 3, wherein the neuropsychiatry disorder is selected from the group 
consisting of schizophrenia and bipolar disorder. 

6. The method of claim 1, wherein the condition is trauma to the nervous system caused 
by a condition such as stroke. 

7. The method of claim 1, wherein the plasticity-modifying condition comprises dark 
rearing (DR) or monocular deprivation (MD). 

8. The method of claim 1, wherein the plasticity-modifying agent is IGF1 or a modulator 
of the IGF1 pathway. 

9. The method of claim 1, wherein the plasticity-modifying agent is a modulator of the 
JAK/STAT pathway. 

10. The method of claim 1, wherein the plasticity-modifying agent is IFNy. 

1 1 . The method of claim 1 , wherein the plasticity-modifying agent is a statin. 
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The method of claim 1, which comprises administering a first agent that activates the 
IGF1 pathway and a second agent that activates the JAK/STAT pathway. 

The method of claim 1, wherein the plasticity-modifying agent inhibits development, 
survival, or activity of parvalbumin expressing interneurons. 

The method of claim 1, wherein the plasticity-modifying agent inhibits expression or 
activity of parvalbumin. 

The method of claim 1, wherein the plasticity-modifying agent is delivered in an 
amount effective to enhance the capacity of the nervous system, or a portion thereof, to 
restore lost function in an activity-dependent manner or in response to a second agent. 

The method of claim 1, wherein the plasticity-modifying agent is administered to a 
subject who has suffered damage to the nervous system or has been diagnosed with a 
disorder of the nervous system, and is administered in an amount and for a time 
effective to promote nervous system recovery, reorganization, or function. 

The method of claim 1, wherein the step of administering comprises steps of: 

(1) administering a first plasticity-modifying agent to a subject following an 
event that damages the brain or spinal cord or following diagnosis of a neuropsychiatric 
or neurodevelopmental disorder for a first period of time; 

(2) administering a second plasticity-modifying agent to the subject for a second 
period of time, wherein the second period of time is separate from the first period of 
time. 

The method of claim 1, wherein the period of time begins within 24 hours following the 
event that damages the brain or spinal cord or following diagnosis of a neuropsychiatric 
or neurodevelopmental disorder. 

The method of claim 1, wherein the period of time begins within 1 week following the 
event that damages the brain or spinal cord or following diagnosis of a neuropsychiatric 
or neurodevelopmental disorder. 

The method of claim 1, wherein the period of time begins within 4 weeks following the 
event that damages the brain or spinal cord or following diagnosis of a neuropsychiatric 
or neurodevelopmental disorder. 
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21 . The method of claim 1, wherein the period of time begins within 6 months following 
the event that damages the brain or spinal cord or following diagnosis of a 
neuropsychiatric or neurodevelopmental disorder. 

22. The method of claim 1 , wherein the period of time begins within 1 year following the 
event that damages the brain or spinal cord or following diagnosis of a neuropsychiatric 
or neurodevelopmental disorder. 

23. The method of claim 1, wherein the period of time begins within 2 years following the 
event that damages the brain or spinal cord or following diagnosis of a neuropsychiatric 
or neurodevelopmental disorder. 

24. The method of claim 1 , wherein the period of time begins within 5 years following the 
event that damages the brain or spinal cord or following diagnosis of a neuropsychiatric 
or neurodevelopmental disorder. . 

25. The method of claim 1, wherein the period of time begins within 10 years following the 
event that damages the brain or spinal cord or following diagnosis of a neuropsychiatric 
or neurodevelopmental disorder. 

26. The method of claim 1 7, wherein the first period of time ends upon response of the 
subject to the administration of the first plasticity-modifying agent. 

27. The method of claim 1 7, wherein the first period of time ends when the subject has 
reached at least one desired endpoint or treatment milestone. 

28. The method of claim 17, wherein the time between the end of the first period of time 
and the beginning of the second period of time is at least 1 week. 

29. The method of claim 17, wherein the time between the end of the first period of time 
and the beginning of the second period of time is at least 4 weeks. 

30. The method of claim 17, wherein the time between the end of the first period of time 
and the beginning of the second period of time is at least 6 months. 

3 1 . The method of claim 1 7, wherein the time between the end of the first period of time 
and the beginning of the second period of time is at least 1 year. 
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32. The method of claim 17, wherein the time between the end of the first period of time 
and the beginning of the second period of time is at least 2 years. 

33. The method of claim 17, wherein the time between the end of the first period of time 
and the beginning of the second period of time is at least 5 years. 

34. The method of claim 17, wherein the time between the end of the first period of time 
and the beginning of the second period of time is at least 10 years. 

35. The method of claim 17, wherein steps 1-2 are repeated until the subject has reached at 
least one desired endpoint or treatment milestone. 

36. The method of claim 17, wherein the first plasticity-modifying agent is identical to the 
second plasticity-modifying agent. 

37. The method of claim 17, wherein the first plasticity-modifying agent is not identical to 
the second plasticity-modifying agent. 

38. The method of claim 1, wherein the plasticity-modifying agent is administered between 
24 hours and 10 years following an event that damages the brain or spinal cord or 
following diagnosis of a neuropsychiatry or neurodevelopmental disorder. 

39. The method of claim 1, wherein the plasticity-modifying agent is administered between 
1 week and 10 years following a following an event that damages the brain or spinal 
cord or following diagnosis of a neuropsychiatric or neurodevelopmental disorder. 

40. The method of claim 1, wherein the plasticity-modifying agent is administered between 

4 weeks and 10 years following a following an event that damages the brain or spinal 
cord or following diagnosis of a neuropsychiatric or neurodevelopmental disorder. 

4 1 . The method of claim 1 , wherein the plasticity-modifying agent is administered between 

5 years and 10 years following a following an event that damages the brain or spinal 
cord or following diagnosis of a neuropsychiatric or neurodevelopmental disorder. 

42. The method of claim 1, wherein the plasticity-modifying agent is administered either 
continuously or intermittently for at least 1 week following an event that damages the 
brain or spinal cord or following diagnosis of a neuropsychiatric or neurodevelopmental 
disorder. 
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43. The method of claim 1, wherein the plasticity-modifying agent is administered 
systemically. 

44. The method of claim 43, wherein the systemic administration is selected from the group 
consisting of oral, intravenous, intramuscular, subcutaneous, transdermal, nasal, and 
pulmonary administration. 

45. The method of claim 1, wherein the plasticity-modifying agent is administered focally. 

46. The method of claim 1, wherein the plasticity-modifying agent is administered by 
implanting into the subject a drug delivery device that releases the agent over a period 
of time at or in the vicinity of a desired location in the central or peripheral nervous 
system. 

47. The method of claim 46, wherein the desired location is an area that shows evidence of 
ischemic, hemorrhagic, neoplastic, degenerative, traumatic, or neurodevelopmental 
damage in the central or peripheral nervous system, or is located in a brain hemisphere 
opposite to an area that shows evidence of such damage. 

48. The method of claim 46, wherein the drug delivery device comprises a pump. 

49. The method of claim 46, wherein the drug delivery device comprises a biocompatible 
polymer. 

50. The method of claim 49, wherein the polymer is biodegradable. 

5 1 . The method of claim 1 , wherein the composition comprises a plurality of polymeric 
microparticles or nanoparticles having the plasticity-modifying agent associated 
therewith. 

52. The method of claim 1, wherein the plasticity-modifying agent is delivered in a solution 
that forms a gel following contact with physiological fluids. 

53. The method of claim 1 , wherein the plasticity-modifying agent is delivered in an 
amount effective to inhibit neural deterioration that would otherwise occur as a result of 
loss of inputs. 
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54. The method of claim 1, wherein the plasticity-modifying agent is delivered in an 
amount effective to promote growth or sprouting of axons, promote structural 
reorganization of synaptic connections, increase formation of new synaptic connections, 
increase dendritic spine motility, stabilize synaptic connections, or any combination of 
the foregoing. 

55. The method of claim 1, wherein the composition is administered by injecting or 
infusing it at or in the vicinity of a desired location in the central or peripheral nervous 
system, 

56. The method of claim 1 , wherein the composition is administered intrathecally. 

57. The method of claim 1 , further comprising administering a proteolysis-enhancing agent 
to the subject. 

58. The method of claim 57, wherein the proteolysis-enhancing agent is a protease. 

59. The method of claim 57, wherein the proteolysis-enhancing agent is piasmin, a 
plasminogen activator, or an inhibitor of an endogenous plasminogen activator 
inhibitor. 

60. The method of claim 57, wherein the proteolysis-enhancing agent is tissue plasminogen 
activator (tPA). 

61. The method of claim 57, wherein the proteolysis-enhancing agent promotes degradation 
of a component of the extracellular matrix. 

62. The method of claim 57, wherein the proteolysis-enhancing agent is administered 
focally. 

63. The method of claim 62, wherein focal delivery is achieved by implanting a drug 
delivery device comprising a biocompatible polymer and the proteolysis-enhancing 
agent into the nervous system of the subject at or in the vicinity of an area of damage. 

64. The method of claim 62, wherein the plasticity-modifying agent and the proteolysis- 
enhancing agent are administered as components of a single composition. 
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65. The method of claim 1, further comprising administering an agent selected from the 
group consisting of neural growth enhancing agents, which are optionally selected from 
among neurotransmitters or analogs thereof, neurally active growth factors, neural 
signaling molecules, neurally active small molecules, and neurally active metals. 

66. The method of claim 1 , further comprising the step of: 

engaging the subject in a program of rehabilitation designed to promote 
functional recovery following damage to the nervous system, wherein the subject is so 
engaged during at least part of the time interval during which the agent is administered 
or remains present in the nervous system of the subject. 

67. A method for promoting recovery or reorganization in the nervous system of a subject 
comprising the step of: 

administering a plasticity-modifying agent to a subject in need thereof, wherein 
the agent is administered either alone or in combination with one or more additional 
agents in an amount effective to promote recovery or reorganization in the nervous 
system, wherein the plasticity-modifying agent modulates a gene or pathway that is 
differentially regulated in at least a portion of the nervous system of an individual 
subjected to a plasticity-modifying condition. 

68. The method of claim 67, wherein the plasticity-modifying condition comprises dark 
rearing (DR) or monocular deprivation (MD). 

69. The method of claim 67, wherein the plasticity-modifying agent is a modulator of the 
IGF1 pathway. 

70. The method of claim 67, wherein the plasticity-modifying agent is a modulator of the 
JAK/STAT pathway. 

71 . The method of claim 67, wherein the plasticity-modifying agent is IFNy. 

72. The method of claim 67, wherein the plasticity-modifying agent is a statin. 

73. The method of claim 67, which comprises administering a first agent that activates the 
IGF1 pathway and a second agent that modulates the JAK/STAT pathway. 
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74. The method of claim 67, wherein the plasticity-modifying agent inhibits development, 
survival, or activity of parvalbumin expressing interneurons. 

75. The method of claim 67, wherein the plasticity-modifying agent inhibits expression or 
activity of parvalbumin. 

76. The method of claim 67, wherein the plasticity-modifying agent is delivered in an 
amount effective to enhance the capacity of the nervous system, or a portion thereof, to 
restore lost function in an activity-dependent manner or in response to a second agent. 

77. The method of claim 67, further comprising administering a proteolysis-enhancing 
agent to the subject. 

78. A method for promoting recovery or reorganization in the nervous system of a subject 
in need thereof comprising the step of: 

administering to the subject a proteolysis-enhancing agent and an agent selected 
from the group consisting of: agents that activate the IGF1 pathway, agents that activate 
the JAK/STAT pathway, agents that inhibit the development, survival, or activity of 
parvalbumin expressing interneurons, and agents that inhibit the expression of 
parvalbumin, wherein the proteolysis-enhancing agent is administered at least 3, 6, 12, 
24, or more hours after a specific damaging event or diagnosis of a disorder and 
optionally also prior to 3 hours after the specific damaging event or diagnosis of a 
disorder. 

79. A drug delivery device for implantation into the nervous system of a subject, the drug 
delivery device comprising: 

a biocompatible polymer; and 

a plasticity-modifying agent, wherein the plasticity-modifying agent is released 
from the polymer in an amount effective to modify plasticity in the nervous system of 
the subject. 

80. The drug delivery device of claim 79, wherein the biocompatible polymer is 
biodegradable. 

81. The drug delivery device of claim 79, wherein the plasticity-modifying agent is selected 
from the group consisting of: activators of the IGF1 pathway, modulators of the 
JAK/STAT pathway, substances that inhibit survival or activity of parvalbumin 
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expressing interneurons in the brain, and substances that inhibit expression or activity of 
parvalbumin. 

The drug delivery device of claim 79, wherein the proteolysis-enhancing agent is 
selected from the group consisting of: plasmin, a plasminogen activator, or an inhibitor 
of an endogenous plasminogen activator inhibitor. 

A composition comprising a plasticity-modifying agent and a proteolysis-enhancing 
agent. 

The composition of claim 83, wherein the plasticity-modifying agent is selected from 
the group consisting of: activators of the IGF1 pathway, activators of the JAK/STAT 
pathway, substances that inhibit survival or activity of parvalbumin expressing 
interneurons in the brain, and substances that inhibit expression or activity of 
parvalbumin. 

The composition of claim 83, wherein the proteolysis-enhancing agent is selected from 
the group consisting of: tissue plasminogen activator, plasmin, and inhibitors of tissue 
plasminogen activator. 

A method of identifying a gene involved in plasticity comprising steps of: 

evaluating an individual in or subjecting an individual to a condition that 

modifies nervous system plasticity; 

measuring level or activity of each of a plurality of genes in at least a portion of 

the individual's nervous system; and 

identifying one or more genes whose expression or activity is differentially 

regulated in the portion of the individual's nervous system relative to its expression or 

activity under alternative conditions. 

The method of claim 86, wherein the condition comprises depriving at least a portion of 
the individual's nervous system of normal inputs. 

The method of claim 86, wherein the nervous system is deprived of normal inputs 
during at least a portion of a critical period. 

The method of claim 86, wherein the level of expression of each of a plurality of genes 
is measured by measuring levels of multiple different mRNAs with a microarray. 
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The method of claim 86 5 wherein the step of identifying is performed using a method 
that evaluates expression or activity in a highly parallel manner. 

The method of claim 86, which comprises comparing the expression or activity of each 
of a plurality of genes in at least a portion of the individual's nervous system with the 
expression or activity of those genes in a subject maintained under normal conditions. 

The method of claim 86, which comprises comparing the expression or activity of each 
of a plurality of genes in at least a portion of the individual's nervous system under a 
first deprived condition with the expression or activity of those genes in a subject 
maintained under a second deprived condition. 

The method of claim 86 s which comprises comparing the expression or activity of each 
"of a plurality of genes in at least a portion of the nervous system of an individual who 
has been subjected to a deprived condition with the expression or activity of those genes 
in an individual maintained under an enriched condition. 

The method of claim 86, which comprises comparing the expression or activity of each 
of a plurality of genes in at least a portion of the individual's nervous system that has 
been subjected to a plasticity-modifying condition with the expression or activity of 
those genes in an oppositely located portion of the individual's nervous system not 
subjected to a plasticity-modifying condition. 

The method of claim 86, which comprises comparing the expression or activity of each 
of a plurality of genes in a portion of the individual's nervous system that has been 
subjected to a deprived condition with the expression or activity of those genes in an 
oppositely located portion of the individual's nervous system that has not been 
subjected to a deprived condition. 

The method of claim 86, further comprising identifying a biological pathway or process 
enriched in genes that are differentially regulated in at least a portion of the nervous 
system of the individual. 

The method of claim 86, further comprising storing information identifying at least one 
of the genes on a computer readable medium. 
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98. The method of claim 86, further comprising: 

administering an agent that modulates the gene to an individual; and 
determining whether the agent modifies plasticity. 

99. The method of claim 86, further comprising: 

administering an agent that modulates the gene to an individual who has 
suffered nervous system damage; and 

determining whether the agent improves structural or functional recovery of the 
individual's nervous system. 

100. A computer readable medium that stores information that identifies a set of genes 
whose expression or activity is differentially regulated in an individual subjected to a 
condition that modifies plasticity. 

101. The computer readable medium of claim 78, wherein the computer readable medium 
further stores information that includes the absolute or relative level of expression or 
activity of the gene under the condition. 
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